Foodborne viral disease has emerged as a major public health problem in recent years. The globalisation of our food supply means that fresh produce may be sourced from countries where quality control and hygiene practices do not meet international standards. Food can become contaminated at either at the preharvest or post-harvest stage. Bivalve shellfish such as mussels, oysters, clams and fresh produce, including lettuce, salad greens, herbs and berry fruits, are most at risk of preharvest contamination. , semi-dried tomatoes 2, 3 , shellfish 4-6 and foodhandling 7, 8 . In some of these outbreaks, norovirus or HAV were identified in both the implicated food and associated cases. Additional genotyping of virus strains may aid in establishing the source of outbreaks.
Analysis for pathogenic viruses is very different to bacterial analysis. assay sensitivity and reproducibility between runs. Virus quantitation is often required for shellfish analysis. This can be achieved by establishing the limit of detection and the limit of quantitation for each assay, then using plasmid copy standard curves to determine sample quantities. The target DNA sequence is cloned into a plasmid to produce a range of standard copy numbers which are included in Figure 1 . Foods at risk of viral contamination. [10] [11] [12] . The range of RTE food matrices is extensive (e.g. pasta, potato salad, dairy and bakery products, sliced meats) and so virus recovery processes need to be adapted for each matrix. 17 .
In a different approach, long target (~3kb) and short target (~100bp) RT 18 or PCR 19 were used to distinguish between infectious and inactivated viruses based on the premise that long genome sequences could be amplified in infectious viruses, but only short sequences could be amplified in inactivated viruses where the RNA genome may be partially degraded.
All of these approaches have been carried out using culturable viruses so that the methodologies can be compared with conventional cell culture. They have shown that it may be possible to distinguish between infectious and inactivated viruses by molecular methods but further research to validate these methods is required.
As some of these approaches are technically complex, they may more useful in research applications rather than for routine analysis.
Current molecular detection and quantification methods for viruses are used in many applications. These include food and water quality control and monitoring programmes, outbreak investigations, prevalence studies, and for tracing contamination sources. In conjunction with real-time RT-PCR methods, where culture methods are available for culturable HAV and surrogate viruses, virus persistence, survival and inactivation studies can be carried out to develop appropriate intervention and control strategies.
